The cost of supporting business processes in industrial enterprises is from 15 to 35 percent in its total costs. Process technologies of enterprise management propose new principles of assigning these costs to the cost of manufactured products. However, the existing process allocation methods do not take into account the complex economic relationships between the business processes of an enterprise and the problems of the occurrence of closed cycles in the allocation of the cost of supporting business processes. Application of the proposed principle on multi-cycle attribution of the supporting business processes cost to the cost of marketable products will eliminate these shortcomings. Improvement of existing methods Taking into account this principle will allow more accurately to calculate the cost of production in terms of overheads and to make more informed management decisions. The paper gives a conditional example of the closed distribution cycles formation, calculates the multicyclic distribution of the supporting business process cost for the main business processes, as well as an algorithm for interrupting the multicyclic distribution; it also proposes and formalizes possible conditions for exit from the multicyclic distribution. The following possible conditions for an exit from a multicyclic distribution are proposed: exceeding a given distribution level for the aggregate cost of supporting subprocesses; exceeding a given distribution level for the cost of one of the key sub-processes; the aggregate distributable cost of the subprocesses becomes below a specified limit; the distributable cost of one of the key sub-processes becomes below a specified limit; the economic inexpediency of further implementing a multicyclic distribution; implementation of a set limit of distribution cycles; a combination of the above variants of conditions for exit from a multicyclic distribution.
INTRODUCTION
An enterprise activity represents a set of the interconnected works, each of which consumes some resources (labor, material, information) . The result of the work is a certain product (material, information or service); a commodity product as a result of the whole set of works, as well as services for its servicing [1, 2] .
The process approach to management assumes a description of all these works and definition of their interrelations on the basis of input (consumable) and output (useful) products. The interconnected works of an enterprise are a network where the edges are individual works, and the nodes of the network are products. Each product is outgoing for some works and entry for others.
Since tens of thousands of individual works can be singled out at an industrial enterprise (and if a high degree of detail is used, then hundreds of thousands), for the convenience of describing them and further analysis, individual jobs are grouped within larger elements: business tasks (also called business functions), subprocesses, and business processes (BP). The basis for grouping individual jobs within business tasks and subprocesses is a certain output with certain characteristics, which is subject to analysis in management accounting. Within the framework of a separate business process, which is a set of subprocesses (or business tasks at a lower level of decomposition), or a significant activity for an enterprise (for example, sales, purchases, production, etc.) is conducted [3, 4] .
1.
Application of distribution bases. The cost of the business process or its structural elements is attributed to the consumer processes in accordance with some distribution base. As a rule, the volume of the products or services rendered to consumers is used as a distribution base.
2.
Assignment of the costs of supporting business processes is carried out through a network of interrelated supporting business processes.
3.
The aggregate costs of supporting business processes are accumulated in those of them that precede the main ones. The accumulated cost of supporting business processes is attributed to the basic (production) business processes also in accordance with some distribution base.
4.
The costs of supporting business processes distributed for the main business processes are attributed to the cost of commodity production in proportion to the time of operation of the main equipment.
The existing methods of attributing overhead costs to commodity products do not take into account a complex set of economic interrelations of supporting business processes, which manifests itself in the formation of closed cycles. The presence of closed cycles of interrelations between supporting business processes makes it difficult to adequately classify their costs into main business processes, and then to commodity products. To solve this problem, we propose to use the multi-cycle principle of allocating the costs of supporting business processes, the essence of which is a gradual transfer of the supporting business process cost consisting of several iterations.
Let's demonstrate a closed cycle of economic interrelations of supporting business processes and implementation of the principle on multi-cycle attribution of the supporting business processes costs on a conditional example (see Figure 1 and tables 1-6).
Three supporting and two main business processes are being implemented. Supporting business processes are linked together by a closed cycle and transfer their products to consumer processes in accordance with a certain distribution base (the proportions of the cost allocation of supporting business processes are shown in Table 1 and in Figure 1 ). The supporting business process No. 3 precedes the main business processes, through which the cost of all supporting business processes is assigned to the main business processes and, subsequently, to the marketable products. At the first iteration, the initial (budget) cost of the supporting business processes is distributed. At the second and subsequent iterations, the product cost of supplier processes included in the previous distribution cycle at the previous business cycle is distributed. Table 7 shows that, at each subsequent iteration, the total amount distributed between the supporting business processes decreases. This is due to the attribution of the supporting business process cost to the main (production) business processes in each cycle. Table 9 . Share of the value of supporting business processes distributed to the main business processes
Index
Cost of incoming products of supporting business processes, rubles. It follows from Tables 8 and 9 that 85% of the total supporting business process cost was assigned to the main business processes already at the third cycle and 95.5% at the fifth cycle. There is an inverse relationship between the number of cycles and the total distributed sum. If the number of distribution cycles tends to infinity, the distributed sum will tend to zero.
Iteration
The generalized algorithm for interrupting a multicyclic distribution will be as follows: In the presented algorithm, N is the number of previously performed iterations of the cost allocation of supporting business processes (that is, the number of previously unsatisfied exit conditions from the cycle).
We can propose the following possible conditions for an exit from a multicyclic distribution: Exceeding the given distribution level of supporting subprocesses aggregate cost.
2.
Exceeding the given level for the cost distribution of one of the key supporting subprocesses.
3.
The cumulative distribution cost of the sub-subprocesses becomes below a specified limit.
4.
The distributable cost of one of the key supporting subprocesses becomes below a specified limit.
5.
The economic inexpediency of further implementing a multicyclic distribution.
6.
Implementation of the directively set limit of distribution cycles.
7.
A combination of the above variants of exit conditions from a multicyclic distribution.
We formulate some of the proposed conditions for an exit from a multicyclic distribution:
Exceeding the given level of the aggregate cost distribution for supporting subprocesses. This exceeding will be achieved at one of the considered cycles, i. e. on ! -th cycle.
Where !"# -given distribution level coefficient;
! -budget cost of the j-th supporting subprocess; c -a number of sub-processes in an enterprise; z is the serial number of the distribution cycle; ′ -a distribution cycle at which the condition for exit from the multicyclic distribution will be satisfied, ! ≥ 2; !"# !!! -the distributed cost of the i-th supporting subprocess of the j-th process at the z-th cycle to the s-th subprocess-consumer; b -the number of subprocesses in the j-th process; s is the serial number of the subprocess -product consumer of the i-th supporting subprocess of the j-th process; -the number of main business processes -product consumers of the i-th supporting subprocess of the jth process ( = ℎ + 1, ).
The number of main business processes is calculated by the formula:
= − (ℎ + 1) (2) 2. Exceeding the given distribution level for the cost of one of the key supporting subprocesses.
Where !" -budget cost of the i-th subprocess of the j-th process;
